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Agenda

e Pi+ and Neutral K_long Energy Linearity and
Resolution using PFCluster objects

— Data samples

— PF object hierarchy

— Why use PFClusters?

— Calculating reconstructed energy
— Hadron energy linearity curves

— Hadron energy resolutions

— Summary and future work
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Pi+ Samples

e Single pi+ gun events shot with gen energies = 5, 10,
20, 40, 100, 200, 500, 1000 GeV at several gen etas
- Eta=1.75, 2.0, 2.25, 2.5, 2.9

— At least 1000 events at each (gen energy, gen eta) point

e Generated with HGCalV4Muon geometry, using
CMSSW_6_2 0_SLHCI16 and jumping muons fix

— NOT including neutron moderator fix

* Reconstruction uses HGC-Linking code to make RECO
PF objects; code available through

https://twiki.cern.ch/twiki/bin/viewauth/CMS/HGCalPF
Reconstruction .
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KOL Samples

» Single KOL gun events shot with gen energies = 5, 10,
20, 40, 100, 200, 500, 1000 GeV at several gen etas

- Eta=1.75, 2.0, 2.25, 2.5, 2.9

— ~1000 events at each (gen energy, gen eta) point

e Generated with HGCalV4Muon geometry, using
CMSSW_6_2 0_SLHCI16 and jumping muons fix

— NOT including neutron moderator fix
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CMS
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Why Use PFClusters

e PEClusters represent energy deposits measured by HGC
alone

e Several PFCandidates can point to the same PFCluster
--> sum of PFCandidate energies will occasionally
double count raw energy deposits
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Calculating Reco Energy

 In each event

— Take all PFClusters in HGC with pT > 0.1 GeV

— Sum the energy of all PFClusters in HGC passing pT
cut

 Summed PFCluster energy = E_reco

» Calculate (E_reco — E_gen)/E_gen for each event, make
histograms of this value for different generator energy
and generator eta

.
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KOL Energy Linearity
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KOL Energy Linearity
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KOL Energy Resolution
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KOL Energy Resolution
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Pi+ Energy Linearity
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Pi+ Energy Linearity

Generator eta of Energy scaling

pi+ (slope) (%) (intercept) (GeV)
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Pi+ Energy Resolution
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Pi+ Energy Resolution
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Conclusions

e Neutral K_long stochastic energy resolution ~ 70%, constant
energy resolution ~ 6%

* Neutral K_long energy linearity ~90%, offset ~ -4 GeV

e Pi+ stochastic energy resolution ~ 70%, constant energy
resolution ~ 7%, and large chiA2/NDF

e Pi+ energy linearity ~90%, offset ~ -4 GeV
e Rapid degradation in hadron energy resolution as eta --> 2.9

 Future work:
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e Are E calibration constants similar for E/gamma PF objects?

e Future work:

Investigate Pi+ energy resolution with tracker measurements

Recalculate Pi+ and K_long energy resolution with correct
neutron moderator

Look at fraction of reco energy deposited in back HE vs
generator energy

Explore how PFCluster energy calibration is effecting E_reco
(calibration varies between HGC subdetectors)

Investigate pi+ events with E_reco = 0 (most at very low pT) in
event display

Plot E_HCAL/E_ECAL for pi+ as a fxn of generator E and eta

¢
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